The traditional fossil-based view that birds are more closely related to crocodiles than to mammals has been challenged by cladists who claim that birds share more derived characters with mammals (Gardiner 1982; Lovtrup 1985) . Recently, much of the cladistic evidence has been criticized (Kemp 1988) ) as reviewed in a "News and Views" commentary in Nature (Gee 1988) . The protein-sequence information analyzed in the above articles included four proteins, i.e., a-crystallin A, myoglobin, hemoglobin alpha, and hemoglobin beta (see fig. 1 A-1 D, table 1) . Myoglobin supports a closer relationship of birds with mammals than with crocodiles . a-Crystallin A (de Jong et al. 1985 ) and hemoglobin alpha (Perutz et al. 198 Figure 1E shows a comparison of the PP sequences of chicken (Gallus gallus) (Lance et al. 1982) , American alligator (Alligator mississippiensis) ( Lance et al. 1982 ) , and pig (Sus scrofa) (Chance et al. 1979 ). The insulin sequences are shown in figure IF .
The branch lengths for the three different sequences of each protein were calculated by adding the number of positions at which a sequence has a unique amino acid (where the other two sequences are identical) to two-thirds of the number of positions where all three sequences are different. This gave for alligator, PP 1 + (2 / 3) X 3 = 3; for chicken, PP 3 + (2/3) X 3 = 5; and for pig, PP 15 + (2/3) X 3 = 17 (see table  1 ). The PP branch lengths suggest that the root is on the porcine-and therefore the mammalian-lineage, making birds and alligators sister taxa. To phrase the matter differently, chicken and alligator are identical at 15 positions that differ in the pig, whereas chicken and pig are identical at only one position where the alligator differs (position 36). Alligator and pig have three identical residues that differ in the chicken (positions 3, 19, and 34) . In total, chicken and pig differ at 2 1 positions and alligator and pig differ at 18 positions, whereas chicken and alligator differ at only seven positions.
By means of the same procedure, branch lengths were calculated for the other proteins, as summarized in table 1. The total branch lengths for the six proteins are 114.3 for the alligator sequences, 73.3 for the chick sequences, and 13 1.3 for the porcine sequences. This suggests that the root may be on the mammalian branch and that alligator and chicken are sister taxa.
The previously published sequence comparisons were based on a-crystallin A, myoglobin, hemoglobin alpha, and hemoglobin beta. The latter three proteins are evolutionarily related to each other and share biochemical properties such as oxygen binding. Therefore, if in the alligator and mammalian lineages there has been con- vergent evolution influencing oxygen metabolism, it is possible that similar changes could have occurred in all three of these proteins. If so, the above values support even more strongly a closer evolutionary relationship between birds and crocodiles than between birds and mammals.
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